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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide the display device which is free of a 
color breakup and has high display quality. 

SOLUTION: This device is equipped with an image display part 2 
consisting of plural CRTs 1 which are so arrayed in matrix as to 
constitute successive display areas and can have their frame frequencies 
controlled independently and a liquid crystal color shutter 30 which is 
arranged on the display areas and switches the wavelength of transmitted 
light at a switching frequency synchronizable with the frame frequencies 
of images displayed on the display areas. Display characteristics which 
are stable after driving is started can be obtained by selecting the 
display frequency according to electrooptic response characteristics of 
the liquid crystal color shutter 30 based upon operation temperature 
condition, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s) ] 

[Claim 1] It becomes independent about the frame frequency arranged in 
the shape of a matrix. Two or more controllable display devices, The 
liquid crystal color shutter which switches the wavelength of the 
transmitted light on the frame frequency of an image and the switching 
frequency which can be synchronized which is arranged on said viewing 
area and displayed on said viewing area, The display characterized by 
providing a means to detect the speed of response of said liquid crystal 
color shutter, and a means to adjust the frame frequency of said display 
device, or the switching frequency of said liquid crystal color shutter 
according to said detected speed of response. 

[Claim 2] The display characterized by providing the liquid crystal 
color shutter which is arranged in the shape of a matrix so that the 
viewing area which consists of the 1st field and the 2nd field may be 
constituted, is arranged independently two or more controllable display 
devices and on said viewing area in frame frequency, and can switch the 
wavelength of the transmitted light on the switching frequency which 
became independent in said the 1st field and said 2nd field. 
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[Translation done. ] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 



2. **** shows the word which can not be translated 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of 
the color picture display constituted by two or more monochrome image 
display devices especially arranged at the liquid crystal color optical 
shutter group and the flat surface about a field sequential mold color 
picture display. 
[0002] 

[Description of the Prior Art] Since it has the descriptions, such as a 
light weight, a thin shape, and a low power, the display using liquid 
crystal is applied to various fields, such as OA equipment, an 
information terminal, a clock, and television. The liquid crystal 
display component using the thin film transistor component etc. 
especially as a switching element is used for the monitor for a display 
of the data which include much information, such as pocket television 
and a computer, from the responsibility. 

[0003] Much color specification is made possible by generally giving the 
color filter which penetrates three colors of RGB to a liquid crystal 
display component from the increment in a foreground color being needed 
with the increment in amount of information. In order that this color 
filter may carry out **** division and may arrange three colors of RGB 
in a field, it will constitute a unit pixel from number picture elements, 
such as RGB (red, green, blue), RGBB (red, green, blue, black), and RGBW 
(red, green, blue, white), and it has become the cause which produces 
the fall of resolution or brightness. Moreover, since the advanced 
technique which arranges a different color for every detailed pixel is 
needed, a manufacture unit price becomes high and there is a problem 
that the price hike of the whole liquid crystal display is caused. 
[0004] the plane sequence which, on the other hand, performs color 
specification which carried out time sharing according to the signal of 
the image by luminescence of the source of the white light, and human 
being' s eyes are made to recognize as a color picture — there is a 
multicolor information display by actuation [ degree ] mold color 
shutter means of displaying (field sequential method). This display 
prepares the shutter which performs three-primary-colors light 



transmission control of RBG, YCM, etc. before highly minute CRT of 
monochrome display, or LCD, and carries out time-sharing composition of 
the color picture by field sequential operation, and resolution is new 
means of displaying which makes it dependent only on monochrome display 
device formed in the tooth back. By this approach, a liquid crystal 
device is used as a color shutter which controls transparency in three 
primary colors and nontransparent. Generally, the color polarizing 
element of several sheets, the liquid crystal device of two sheets, and 
the neutral polarizing element are put together, and this liquid crystal 
color shutter is performing light transmission control in three primary 
colors by changing the 90 degrees of the linearly polarized light 
oscillating directions of the light which passes a liquid crystal layer. 
[0005] Although it is apprehensive about the thickness of CRT increasing 
with enlargement and the thickness of the whole image display device 
becoming large when the image display device of the source of the white 
light is highly minute CRT, the method (multi-CRT array method) which 
presses down the thickness of the whole image display device is also 
examined by arranging and enlarging small CRT to a plane. 
[0006] Moreover, the liquid crystal color shutter method which chooses 
the transmitted wave length by the birefringence effectiveness is also 
proposed (JP, 6-89083, A and Casio Computer Co., Ltd.). This is a color 
shutter method which inserts the liquid crystal device of one sheet 
between the polarizing elements of two sheets, and performs **** of the 
transmitted wave length by applied voltage, and is a method generally 
called ECB (electrically controlled birefringence: voltage-controlled 
birefringence mode). A cheap shutter configuration is attained from 
members, such as a color polarizing plate, becoming unnecessary by using 
such an approach. 

[0007] However, in this ECB mode, in order that a liquid crystal 
molecule may choose the transmitted wave length in the condition of 
having started from the substrate front face with a certain include 
angle with the electrical potential difference, there is [ in / that is, 
/ the condition of impressing the electrical potential difference ] a 
problem that the margin of driver voltage is narrow. Moreover, the 
effect of drive temperature will be large and it will be necessary to 
form the feedback circuit and sensor for controlling this. Furthermore, 
although it is common to use means of displaying which is called Pi 
array structure and in which showing a high-speed response comparatively 
also in a nematic liquid crystal since the response high-speed as a 
shutter component is required With hundreds ofmicrosec, although the 
response at the time of the electrical-potential-difference impression 



which is the force in which this method is impressed from the outside is 
high-speed Since it opts for the response when cutting an electrical 
potential difference uniquely from the energy stable state determined 
according to liquid crystal molecular orientation and a liquid crystal 
molecular arrangement condition, 1msec - Number msec, and a response 
will become slow. Although shutter-ization by FLC or the AFLC component 
is also tried as a liquid crystal method showing a more nearly high- 
speed response, it has come to constitute a large-sized shutter 
component from a viewpoint of orientation stability, temperature 
dependence, and a manufacture process. It is the important problem which 
degrades display grace about the color breakup phenomenon at the time of 
the working-speed dependency of the liquid crystal color shutter 
especially by humidity, and animation display. 
[0008] 

[Problem(s) to be Solved by the Invention] although the attempt which 
change drive frequency 6 to 9 times from 3 usual times , and mitigate 
the color breakup by motion of a movie display and a test subject from 
the point of high-speed responsibility , such as an FLC ingredient , be 
conventionally perform on the display of the field sequential method 
constitute by the color shutter using high-speed liquid crystal , such 
as FLC and AFLC , elegance deterioration of the display grace by speed 
of response change of the liquid crystal shutter by the temperature 
change etc. pose a problem by one side . Moreover, it is the problem 
which cannot disregard the effect of the wiring resistance and the 
increment in the capacity of writing by expansion of the pixel electrode 
surface product of the shutter component accompanying enlargement, and 
the increment in the time constant by these, either. 

[0009] This invention is made in order to solve such a trouble. That is, 
this invention is offering the image display device with which display 
grace' s was optimized by controlling the frame frequency and the 
switching time of monochrome display and a color shutter component by 
configuration called monochrome display arranged at the liquid crystal 
color shutter and the plane. 
[0010] 

[Means for Solving the Problem] In order to solve such a technical 
problem, the display of this invention is equipped with the following 
configurations. 

[0011] The 1st aspect of the display device of this invention becomes 
independent about the frame frequency arranged in the shape of a matrix. 
Two or more controllable display devices, The liquid crystal color 
shutter which switches the wavelength of the transmitted light on the 



frame frequency of an image and the switching frequency which can be 
synchronized which is arranged on said viewing area and displayed on 
said viewing area, It is characterized by providing a means to detect 
the speed of response of said liquid crystal color shutter, and a means 
to adjust the frame frequency of said display device, or the switching 
frequency of said liquid crystal color shutter according to said 
detected speed of response. This display detects the operating state of 
a liquid crystal color shutter, and improves display grace by adjusting 
the frame frequency of a display device, or the drive frequency of a 
liquid crystal color shutter according to the detected operating state. 
[0012] You may make it arrange said two or more display devices so that 
a viewing area may continue. Moreover, said viewing area of said display 
device has the 1st field and 2nd field, and said liquid crystal color 
shutter is characterized by being independently controllable in said 
switching frequency in said the 1st field and said 2nd field. 
[0013] The 2nd aspect of the display device of this invention is 
arranged in the shape of a matrix so that the viewing area which 
consists of the 1st field and the 2nd field may be constituted, frame 
frequency is arranged independently two or more controllable display 
devices and on said viewing area, and it is characterized by providing 
the liquid crystal color shutter which can switch the wavelength of the 
transmitted light on the switching frequency which became independent in 
said the 1st field and said 2nd field. 

[0014] Moreover, plane configuration of the display device which 
plurality became independent of is carried out to the shape of a matrix, 
and the display of this invention is characterized by both the switching 
frequencies (time amount) of the liquid crystal color shutter which 
synchronizes with the frame frequency of said display device and this 
being adjustable in the display of the field sequential mold constituted 
by the liquid crystal color shutter arranged on the display screen which 
two or more display devices constitute. 

[0015] Moreover, two or more display devices arranged so that the 
continuous viewing area might be constituted, and the liquid crystal 
color shutter arranged in said viewing area are provided, and it is 
characterized by the drive frequency of these display devices and a 
liquid crystal color shutter being adjustable in the whole surface or 
the part of a viewing area. 

[0016] Moreover, it is characterized by the ability of the drive 
frequency of a predetermined field to change into arbitration among said 
display device arranged in the shape of a matrix, and a liquid crystal 
color shutter. 



[0017] Moreover, you may make it the electrode structure of a liquid 
crystal color shutter divide one side into the configuration which can 
synchronize in the frame scan direction of said display device. 
[0018] Moreover, it is possible to adjust the drive frame frequency of 
said display device with the thermo sensor formed in said liquid crystal 
color shutter according to the speed of response which detected the 
speed of response of said liquid crystal color shutter, and was detected, 
and it is good to also make. 

[0019] For example, a liquid crystal color shutter is driven by n times 
of the usual frame frequency, and you may make it drive a liquid crystal 
color shutter by still picture display which displays text as a fixed 
image at 3 of the usual frame frequency thru/or 6 times by animation 
display from which the information on the image displayed by said 
display device changes for every several frame or frame. 
[0020] The thin shape CRT with the multi-CRT array structure arranged to 
the plane so that the viewing area which small CRT followed as a display 
device, for example may be constituted can be raised. Each CRT performs 
image display with each independent electron gun. Therefore, the frame 
frequency in the display screen of each independent CRT of each is 
controllable independently by the scan speed of each electron gun. 
[0021] On the other hand, as for said liquid crystal color shutter, AFLC 
with an advanced speed of response (both electrical-potential-difference 
response-time taurise and response recovery-time taudecay are 0. 3 or 
less msecs), FLC, a laminating mold Pi eel, etc. are used. 
[0022] Glass machine ** and the plastic film substrates (polyethylene 
terephthalate, PES and PEN, polycarbonate, etc. ) which can penetrate the 
light can be used for the substrate which pinches a liquid crystal 
ingredient. You may make it use the compound-die hybrid substrate of 
these glass substrate and a plastic plate if needed. 
[0023] Although IT0 (Indium Tin Oxide), the conductive poly aniline, 
polypyrrole which can penetrate the light, for example can be used as a 
component of the electrode prepared in the liquid crystal layer pinching 
side of a substrate, it is desirable to constitute using IT0 with little 
[ it is desirable and ] absorption to the light. Although wet etching is 
possible in IT0 to patterning of an electrode, an oxygen plasma asher 
etc. is used in the poly aniline and polypyrrole of an organic system. 
[0024] It is constituted by Y electrode arranged in the direction 
parallel to the scanning direction of said CRT as electrode structure of 
impressing an electrical potential difference to a liquid crystal 
ingredient by X electrode group by which the rate was carried out for 
two or more minutes, and the opposite substrate. 



[0025] As for the number of partitions of X electrode, it is more 
desirable in frame frequency that being trichotomized at least in each 
CRT screen by which plane configuration was carried out makes [ many ] 
the number of partitions further preferably (since it corresponds to the 
three primary colors, such as RGB and CMY) to a high speed ****** case. 
[0026] The sensor for acting to a liquid crystal color shutter as the 
monitor of the change of the speed of response resulting from a 
temperature change etc. is arranged, and you may make it optimize the 
frame frequency of CRT which performs monochrome (gray scale) display to 
a viewing area by feeding back the speed of response measurement result 
by impression of a test signal. Although it is desirable that especially 
environmental temperature of operation drives frame frequency with 
extent 3 times (180Hz) near 0 degree C, modification of a setup with the 
liquid crystal ingredient to be used is also possible. 
[0027] As for the image information displayed on the viewing area which 
a display device constitutes on the other hand, it is desirable by 
holding several frames in a frame memory and comparing with the 
information in order memory beforehand, to optimize the switching time 
of the color shutter component to which display information judges the 
quick animation information on a motion or a static image with few 
motions, and synchronizes with the frame frequency of CRT and this. 
[0028] Although automatic control of the drive frequency is carried out 
by display information, it is also possible to fix drive frequency 
uniformly by manual operation depending on an operating condition. 
[0029] 

[Embodiment of the Invention] The display of this invention is explained 
further below at a detail. 

[0030] (Operation gestalt 1) Drawing 1 is drawing showing the example of 
the configuration of the display of this invention roughly. This display 
was arranged on the viewing area with the image display section 2 which 
was arranged in the shape of a matrix and which consists frame frequency 
independently of two or more controllable display devices 1 so that the 
viewing area which is the field sequential type display which can 
display a color picture, and continued might be constituted, and it is 
equipped with the liquid crystal color shutter 30 which switches the 
wavelength of the transmitted light on the frame frequency of an image 
and the switching frequency which can be synchronized displayed on a 
viewing area. As the image display section 2 constitutes the viewing 
area which continued small CRT1 in which the image display which became 
independent separately is possible, plane configuration is carried out 
to the shape of a matrix, and it is constituted. Moreover, the liquid 



crystal color shutter 30 consists of shutter components 3 and 4 which 
used the liquid crystal layer as the light valve, and the neutral 
polarizing plate 5 and the chromatic polarization plates 7 and 8. For 
example, the color deflecting plate 7 may control C and R, and you may 
make it the color deflecting plate 8 control the light of M and Y. 
[0031] Drawing 2 is drawing for explaining the scanning direction of the 
image display section. CRT1 arranged in the shape of a matrix is scanned 
with the pattern 9 sequentially scanned from a top to the bottom, and 
the pattern 10 corresponding to a color shutter electrode division field 
into which the scanning direction is changed for every field, as shown 
in drawing 2 (a) and drawing 2 (b), respectively. Since each CRT has an 
electron gun, respectively, it can display an image with the independent 
scan speed. 

[0032] Drawing 3 is drawing for explaining the configuration of the 
shutter components 3 and 4 which constitute the liquid crystal color 
shutter 30. The shutter components 3 and 4 pinch a liquid crystal layer 
between the substrates which have the translucency of two sheets. The 
electrode for impressing electric field to a liquid crystal layer in the 
liquid crystal layer pinching side of a substrate, and obtaining 
electric-optical response is arranged. And division formation of the 
transparent electrode group 11 is carried out at X shaft orientations so 
that this electrode may correspond to the lines la, lb, and lc of CRT1 
arranged in the shape of a matrix. The transparent electrode 11 
furthermore divided corresponding to the CRT screen is constituted by 
the electrode 12 trichotomized by the scanning direction and parallel. 
[0033] Moreover, by dividing and arranging electrodes 11 and 12 within 
one line of a display device array, in the part from which a viewing 
area differs, the switching frequency of a liquid crystal color shutter 
can be adjusted independently, and can be driven. 

[0034] The wave type with which the common electrode 13 of the poor 
pattern which has the field which covers the electrode groups 11 and 12 
completely is formed in the substrate side which counters with these 
electrode groups 11 and 12 on the other hand, and drive frequencies 
differ to a predetermined field using these electrodes is impressed. 
Drawing 4 is drawing showing the example of the configuration of the 
display of this invention roughly. The CRT drive signal-control circuit 
14 which drives the image display section 2 detects the signal from the 
speed of response measurement sensor 15 attached in the shutter 
components 3 and 4 which constitute the liquid crystal color shutter 30, 
optimizes the frame frequency of the image display section 2 according 
to the detected speed of response, and supplies a status signal. In 



addition, as for sensor 15a, it is desirable that a speed of response 
arranges a part [ the latest ], for example, the center section of the 
long side near, among the shutter components 3 and 4 which constitute 
the liquid crystal color shutter 30. Drawing 5 and drawing 6 are 
drawings for explaining actuation of the display of this invention. 
[0035] Although the text with little informational change can generally 
be displayed on stability as shown in drawing 5 since the property of a 
display device 1 and the shutter components 3 and 4 is unstable to a 
power up, by the animation with an informational big change, it is easy 
to produce the crack of the image by the switching rate of a shutter and 
the frame frequency of CRT shifting. In this invention, the speed of 
response of the shutter components 3 and 4 is detected, by adjusting the 
switching frequency of the liquid crystal color shutter 30 according to 
the detected speed of response, the shutter drive with the degree of 3X 
which is standard frame frequency can be performed to a power up, and 
deterioration of image grace can be prevented. And when speed of 
response change which the temperature of the shutter component which has 
a liquid crystal layer by CRT actuation as shown in drawing 6 is stable, 
and is obtained by the speed of response measurement sensor decreases, A 
frame memory etc. detects the size of change of display information. Or 
when there is much animation information While changing frame frequency 
to 6-9X, the grace of animation display can be improved by accelerating 
the switching rate of the liquid crystal color shutter 30 (for example, 
6X, nine X). 

[0036] Drawing 7 is drawing showing another example of the configuration 
of the display of this invention roughly. As shown in drawing 7 , when 
quiescence such as text with little information change, and the 

big dynamic image of information change are intermingled in the viewing 
area of a display By the CRT drive signal circuit 14, the usual 3X frame 
frequency field 18, The 6-9X frame frequency field 20 corresponding to 
an animation is controlled independently, and the usual switching rate 
field 19 and the high-speed switching field 21 of a shutter which 
synchronized with this are controlled by the liquid crystal color 
shutter drive circuit and the scan electrode side drive frequency 
conversion circuit 17, respectively. Reduction of the power consumption 
in a text field and the display grace in an animation display field can 
be improved by 

[0037] Thus, according to this invention, the display property 
stabilized after drive initiation can be acquired by choosing a display 
frequency according to the property of electric-optical response of the 
liquid crystal color shutter by operating-temperature conditions etc. 



Moreover, it is reducible by ****(ing) drive frequency according to 
display image information partially by performing the drive which 
carried out field division of the increment in the power consumption 
accompanying the increment in drive frequency with improving the grace 
of animation display. 

[0038] (Operation gestalt 2) The display of this invention explained to 
the operation gestalt 1 was actually created. 

[0039] As the image display section 2, the multi-CRT array which has 
arranged small CRT1 at the flat surface in the shape of a matrix was 
used. The viewing area of this image display section 2 is 32 inches of 
vertical angles, and used what arranged small CRT in vertical x3 and in 
the shape of a horizontal x eight-piece matrix. 

[0040] The configuration of the liquid crystal color shutter 30 is as 
follows. The electrode which consists of IT0 of a poor pattern was 
arranged in the glass substrate side with the 32 inches display size of 
diagonal for countering with the substrate which arranged the electrode 
of the shape of a strip of paper which consists of IT0 which carried out 
patterning to X shaft orientations, and this, and making it rival by 
about 1cm width of face so that the division location of a shutter 
electrode might be in agreement in that each CRT display side of a 
multi-CRT array should divide into the glass substrate side of 32 inches 
of vertical angles. 

[0041] The polyimide for liquid crystal orientation film (Japan 
Synthetic Rubber Co. , Ltd. : 0PUT0MA AL-1051) was formed in the field 
which touches the liquid crystal ingredient of each substrate side by 
offset printing by about 40nm in thickness. After going over the formed 
polyimide film in about 1 hour and calcinating and drying it at about 
180 degrees C, rubbing processing was performed with the conventional 
method in order to control the direction of orientation of liquid 
crystal. Rubbing processing was performed so that the method phrase of 
rubbing might make 180-degree include angle it is [ include angle ] **10 
degrees in a mutual substrate side at this time. 
[0042] While using a dispenser for the non-display field around a 
viewing area and forming a sealing compound in it, a silica spacer (true 
2 micrometers) with a diameter of 2 micrometers is distributed for 
example, by the electrostatic sprinkling method etc. , the predetermined 
gap was held to the substrate side which counters, and the mutual 
substrate was stuck to it. 

[0043] The liquid crystal cell used as the shutter components 3 and 4 
consisted of pouring a ferroelectric liquid crystal ingredient (made in 
FELIX018 :hoechst Japan) into this gap by the vacuum pouring-in method. 



The liquid crystal color shutter 30 in which color shutter actuation of 
three colors of RGB is possible consisted of combining the polarizing 
plate 7 of the shutter component of the 2nd sheet, the cyanogen, and the 
red which were produced similarly, the polarizing plate 8 of a Magenta, 
Hierro, and -, and the neutral polarizing plate 5. And the field 
sequential method color picture display was obtained by the 
configuration arranged so that the viewing area of the multi-CRT array 
which is the image display section, and the viewing area of a liquid 
crystal color shutter may lap mutually. 

[0044] The drive circuit of CRT1 and the drive circuit of the liquid 
crystal color shutter 30 are circuitry designed so that a 
synchronization could be taken mutually, and the situation of operation 
from the speed of response measurement sensor 15 prepared in the shutter 
components 3 and 4 is detected at any time. Sensor section 15a of the 
speed of response sensor 15 was constituted by the photocurrent- 
electrical-potential-dif f erence conversion circuit which combined the 
common photodiode and the high-speed operational amplifier, and it was 
able to control to optimize display grace by estimating a speed of 
response with the optical change rate at the time of switching of a 
liquid crystal color shutter, and applying feedback in the drive circuit 
of CRT, and a liquid crystal color shutter drive circuit. 
[0045] (Example 1 of a comparison) The multi-CRT array which has 
arranged small CRT at the flat surface in the shape of a matrix was used 
as a monochrome display device. A viewing area is 32 inches of vertical 
angles, and used vertical x3 and the thing put in order horizontal x 
eight pieces for small CRT. The configuration of a color shutter 
component is as follows. The poor IT0 electrode was given to the glass 
substrate side with the 32 inches display size of diagonal for 
countering with the substrate and this which gave IT0 which carried out 
patterning to X shaft orientations, and making it rival by 1cm width of 
face so that the division location of a shutter electrode may be in 
agreement in that each CRT display drawing of a multi-CRT array should 
divide into the glass substrate side of 32 inches of vertical angles. 
Offset printing gave the polyimide for liquid crystal orientation film 
(Japan Synthetic Rubber Co. , Ltd. : 0PUT0MA AL-1051) to the field which 
touches the liquid crystal ingredient of each substrate side by 40nm in 
thickness. After carrying out baking desiccation at 180 degrees C for 1 
hour, rubbing processing was performed with the conventional method in 
order to control the direction of orientation of liquid crystal. Rubbing 
processing was performed so that the direction of rubbing might make 
180-degree include angle it is [ include angle ] **10 degrees in a 



mutual substrate side at this time. The eel consisted of distributing a 
silica spacer (true 2 micrometers) with a diameter of 2 

micrometers to the substrate side which counters while using a dispenser 
for a non-display field and giving a sealing compound, and sticking a 
mutual substrate to it in a predetermined location. Then, the shutter 
component consisted of pouring in a ferroelectric liquid crystal 
ingredient (made in FELIX018 :hoechst Japan) by the vacuum pouring-in 
method. The liquid crystal color shutter component in which color 
shutter actuation of three colors of RGB is possible consisted of 
combining the polarizing plate and neutral polarizing plate of the 
shutter component of the 2nd sheet produced similarly, cyanogen, a 
Magenta, yellow, and red. 

[0046] The field sequential method color picture display was obtained by 
the configuration arranged so that the field of a color shutter 
component may lap with a multi-CRT array mutually. 

[0047] The drive circuit of CRT and the liquid crystal color shutter 
drive circuit are circuitry designed so that a synchronization could be 
taken mutually, and are driven with **** 6 thru/or 9X frame frequency. 
[0048] (Operation gestalt 3) The multi-CRT array which has arranged 
small CRT at the flat surface in the shape of a matrix was used as a 
monochrome display device. Small CRT1 was arranged vertical x3 and in 
the shape of a horizontal x eight-piece matrix, and the image display 
section 2 which has the viewing area of 32 inches of vertical angles was 
constituted. The configuration of the liquid crystal color shutter 30 is 
as follows. The poor IT0 electrode was given to the glass substrate side 
with the 32 inches display size of diagonal for countering with the 
substrate and this which gave IT0 which carried out patterning to X 
shaft orientations, and making it rival by 1cm width of face so that the 
division location of a shutter electrode may be in agreement in that 
each CRT display drawing of a multi-CRT array should divide into the 
glass substrate side of 32 inches of vertical angles. Offset printing 
gave the polyimide for liquid crystal orientation film (Japan Synthetic 
Rubber Co., Ltd. : 0PUT0MA AL-1051) to the field which touches the liquid 
crystal ingredient of each substrate side by 40nm in thickness. After 
carrying out baking desiccation at 180 degrees C for 1 hour, rubbing 
processing was performed with the conventional method in order to 
control the direction of orientation of liquid crystal. Rubbing 
processing was performed so that the direction of rubbing might make 
180-degree include angle it is [ include angle ] **10 degrees in a 
mutual substrate side at this time. The eel consisted of distributing a 
silica spacer (true 2 micrometers) with a diameter of 2 



micrometers to the substrate side which counters while using a dispenser 
for a non-display field and giving a sealing compound, and sticking a 
mutual substrate to it in a predetermined location. 
[0049] Then, the shutter component consisted of pouring in a 
ferroelectric liquid crystal ingredient (made in FELIX018 :hoechst Japan) 
by the vacuum pouring-in method. The liquid crystal color shutter in 
which color shutter actuation of three colors of RGB is possible 
consisted of combining the polarizing plate and neutral polarizing plate 
of the shutter component of the 2nd sheet produced similarly, cyanogen, 
a Magenta, yellow, and red. 

[0050] The field sequential method color picture display was obtained by 
the configuration arranged so that the viewing area of a multi-CRT array 
and the viewing area of a liquid crystal color shutter may lap mutually. 
[0051] The drive circuit of CRT and the liquid crystal color shutter 
drive circuit are circuitry designed so that a synchronization could be 
taken mutually, and the situation of operation from a speed of response 
measurement sensor prepared in the shutter components 3 and 4 is 
detected at any time. 

[0052] The speed of response sensor is controlled to optimize display 
grace by it being constituted by the photocurrent-electrical-potential- 
difference conversion circuit which combined the common photodiode and 
the high-speed operational amplifier, estimating a speed of response 
with the optical change rate at the time of liquid crystal switching, 
and hanging feedback in the drive circuit of CRT, and a liquid crystal 
color shutter drive circuit. 

[0053] Drawing 8 is drawing showing the example of the configuration of 
the display of this invention roughly. The example of the configuration 
of the example of the installation location of sensor section 15a of 
sensor section 15b in drawing 8 (b) is roughly shown in drawing 8 (a). 
This sensor section 15a computes the speed of response of the shutter 
components 3 and 4 which are constituted by the photocurrent-electrical- 
potential-difference conversion circuit which combined the photodiode 
and the high-speed operational amplifier, and constitute the liquid 
crystal color shutter 30 by speed-of-light change at the time of liquid 
crystal switching, and feeds back the computed speed of response to the 
drive circuit 14 of CRT1 and the drive circuit of a liquid crystal color 
shutter which constitute the image display section. By adopting such a 
configuration, the frame frequency of the image displayed on the image 
display section or the switching frequencies (for example, 3X, 6X, nine 
etc. X, etc.) of a liquid crystal color shutter can be adjusted 
according to the speed of response of a liquid crystal color shutter. 



Moreover, to drive a liquid crystal color shutter by 9X especially, the 
electro-optics response of liquid crystal needs to set the time amount 
which changes from 10% to 90% below to about 300microsec. For this 
reason, it is desirable to constitute sensor section 15a using the light 
source which has the wavelength of 600nm or more with a comparatively 
slow wave. 

[0054] Moreover, when the driving signal to the scan lateral electrode 
of a liquid crystal color shutter established an independently 
convertible shift circuit in a scan electrode with the signal from a CRT 
drive circuit, the switching frequency of the liquid crystal color 
shutter field corresponding to a CRT row unit was controlled. (Example 2 
of a comparison) The multi-CRT array which has arranged small CRT at the 
flat surface in the shape of a matrix was used as a monochrome display 
device. A viewing area is 32 inches of vertical angles, and used 
vertical x3 and the thing put in order horizontal x eight pieces for 
small CRT. The configuration of a color shutter component is as follows. 
The poor ITO electrode was given to the glass substrate side with the 32 
inches display size of diagonal for countering with the substrate and 
this which gave ITO which carried out patterning to X shaft orientations, 
and making it rival by 1cm width of face so that the division location 
of a shutter electrode may be in agreement in that each CRT display 
drawing of a multi-CRT array should divide into the glass substrate side 
of 32 inches of vertical angles. Offset printing gave the polyimide for 
liquid crystal orientation film (Japan Synthetic Rubber Co. , Ltd. : 
0PUT0MA AL-1051) to the field which touches the liquid crystal 
ingredient of each substrate side by 40nm in thickness. After carrying 
out baking desiccation at 180 degrees C for 1 hour, rubbing processing 
was performed with the conventional method in order to control the 
direction of orientation of liquid crystal. Rubbing processing was 
performed so that the direction of rubbing might make 180-degree include 
angle it is [ include angle ] **10 degrees in a mutual substrate side at 
this time. The eel consisted of distributing a silica spacer (true 
2 micrometers) with a diameter of 2 micrometers to the substrate side 
which counters while using a dispenser for a non-display field and 
giving a sealing compound, and sticking a mutual substrate to it in a 
predetermined location. The shutter component consisted of pouring in a 
ferroelectric liquid crystal ingredient (made in FELIX018 :hoechst Japan) 
by the vacuum pouring-in method. The liquid crystal color shutter 
component in which color shutter actuation of three colors of RGB is 
possible consisted of combining the polarizing plate and neutral 
polarizing plate of the shutter component of the 2nd sheet produced 



similarly, cyanogen, a Magenta, yellow, and red. The field sequential 
method color picture display was obtained by the configuration arranged 
so that the field of a color shutter component may lap with a multi-CRT 
array mutually. 

[0055] The drive circuit of CRT and a liquid crystal color shutter drive 
circuit detect the situation of operation from a speed of response 
measurement sensor which is circuitry designed so that a synchronization 
could be taken mutually, and was prepared in the shutter component at 
any time. The speed of response sensor is controlled to optimize display 
grace by it being constituted by the photocurrent-electrical-potential- 
difference conversion circuit which combined the common photodiode and 
the high-speed operational amplifier, estimating a speed of response 
with the optical change rate at the time of liquid crystal switching, 
and hanging feedback in the drive circuit of CRT, and a liquid crystal 
color shutter drive circuit. All scan lateral electrodes were set up so 
that it might bundle up by this liquid crystal color shutter drive 
circuit and might drive on the same switching frequency. 
[0056] (Operation gestalt 4) A display device like the operation gestalt 
2, the operation gestalt 3, the example 1 of a comparison, and the 
example 2 of a comparison was actually created, and each property was 
compared. 

[0057] With the component of the example 1 of a comparison, color 
breakup arose in the display immediately after a drive, and playback of 
a dynamic image with very bad display grace was conspicuous. On the 
other hand, in the display of this invention of the operation gestalt 2 
and the operation gestalt 3, in order to usually perform a 3X drive at 
the time of an initial drive, color breakup was not seen but was able to 
obtain the stable dynamic image. Furthermore after stability of 
operation, the switching frequency of a liquid crystal color shutter was 
able to be adjusted and driven to 6-9 usualX. Consequently, also in the 
dynamic image of a quick motion, display grace also had good recognition 
of color breakup few. 

[0058] Moreover, in the display of the operation gestalt 2, about 20% of 
reduced thing was able to do about power consumption of a CRT drive 
circuit and a shutter component drive circuit compared with the display 
of the example 2 of a comparison. 

[0059] (Operation gestalt 5) Drawing 9 is drawing showing another 
example of the configuration of the display of this invention roughly. 
The multi-CRT array which has arranged small CRT at the flat surface in 
the shape of a matrix was used as a monochrome display device. A viewing 
area is 32 inches of vertical angles, and used vertical x3 and the thing 



put in order horizontal x eight pieces for small CRT. 
[0060] The configuration of the liquid crystal color shutter 30 is as 
follows. The poor ITO electrode divided into right and left was given to 
the glass substrate side with the 32 inches display size of diagonal for 
countering with the substrate which gave ITO which carried out 
patterning to X shaft orientations, and this, and making it rival by 
about 1cm width of face so that the division location of a shutter 
electrode may be in agreement in that each CRT display drawing of a 
multi-CRT array should divide into the glass substrate side of 32 inches 
of vertical angles. 

[0061] Offset printing gave the polyimide for liquid crystal orientation 
film (Japan Synthetic Rubber Co., Ltd. : 0PUT0MA AL-1051) to the field 
which touches the liquid crystal ingredient of each substrate side by 
40nm in thickness. 

[0062] Then, after carrying out baking desiccation at about 180 degrees 
C for 1 hour, rubbing processing was performed with the conventional 
method in order to control the direction of orientation of liquid 
crystal. Rubbing processing was performed so that the direction of 
rubbing might make 180-degree include angle it is [ include angle ] **10 
degrees in a mutual substrate side at this time. 

[0063] And the eel consisted of using a dispenser for the non-display 
field around a viewing area, giving a sealing compound, distributing a 
silica spacer (true 2 micrometers) with a diameter of 2 

micrometers to the substrate side which counters, and sticking a mutual 
substrate to it in a predetermined location. 
[0064] The shutter components 3 and 4 consisted of pouring a 
ferroelectric liquid crystal ingredient (made in FELIX018 'hoechst Japan) 
into the substrate gap held by the spacer by the vacuum pouring-in 
method. The liquid crystal color shutter component in which color 
shutter actuation of three colors of RGB is possible consisted of 
combining the polarizing plate and neutral polarizing plate of the 
shutter component of the 2nd sheet produced similarly, cyanogen, a 
Magenta, yellow, and red. The field sequential method color picture 
display was obtained by the configuration arranged so that the field of 
a color shutter component may lap with a multi-CRT array mutually. 
[0065] The drive circuit 14 of CRT and the liquid crystal color shutter 
drive circuit 16 are circuitry which can take a synchronization mutually, 
and the situation of operation from the speed of response measurement 
sensor 15 prepared in the shutter components 3 and 4 is detected at any 
time. 

[0066] In this example, the image display section 2 has viewing-area 2a 



to which a display is performed by the independent status signal, and 2b. 
And the liquid crystal color shutter 30 can drive the fields 11a and lib 
corresponding to viewing-area 2a and 2b on the independent switching 
frequency. That is, the switching frequency of the liquid crystal color 
shutter 30 corresponding to the viewing area divided into right and left 
of the image display section 2 is independently controllable by Y- 
Driver33 by the side of the RX-Driver circuit 31 separately arranged so 
that the driving signal to the scan lateral electrode of the liquid 
crystal color shutter 30 could control by the signal from the CRT drive 
circuit 14 independently, the LX-Driver circuit 32, and the 
counterelectrode corresponding to the drive frequency of each RL 
( drawing 9 (a), drawing 9 (b)). 

[0067] By adopting such a configuration, when displaying an animation on 
viewing-area 2a in the indicating equipment of this invention and 
displaying alphabetic data etc. on viewing-area 2b, the liquid crystal 
color shutter 30 can be driven on the switching frequency which became 
independent about each field. Therefore, color breakup etc. can be 
prevented and display quality can be improved. Moreover, since a 
switching frequency can be adjusted according to a display, power 
consumption can be reduced. 

[0068] In addition, it cannot be overemphasized that it can change 
variously and can use within the limits of the summary, without 
restricting this invention to the operation gestalt explained above. 
[0069] 

[Effect of the Invention] As explained above, according to the display 
of this invention, the frame frequency of the image displayed on the 
viewing area of the image display section and the switching frequency of 
a liquid crystal color shutter can be synchronously adjusted to 
arbitration. It can follow, for example, a high-definition color picture 
display can be performed according to operating environment etc. 
Moreover, frame frequency can be set up according to the gestalten (an 
image, text, etc.) of a display image, and high-definition animation 
display and the stable still picture display can be performed by 
controlling the switching frequency of a liquid crystal color shutter 
synchronizing with this. Power consumption can be reduced when only a 
still more nearly required field makes frame frequency and a switching 
frequency a high speed. 
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1. This document has been translated by computer. So the translation may 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of the configuration of the 
display of this invention roughly. 

[Drawing 2] Drawing for explaining the scanning direction of the image 
display section. 

[Drawing 3] Drawing for explaining the configuration of the shutter 
component which constitutes a liquid crystal color shutter. 
[Drawing 4] Drawing showing the example of the configuration of the 
display of this invention roughly. 

[Drawing 5] Drawing for explaining actuation of the display of this 
invention. 

[Drawing 6] Drawing for explaining actuation of the display of this 
invention. 

[Drawing 7] Drawing showing another example of the configuration of the 
display of this invention roughly. 

[Drawing 8] Drawing showing the example of the configuration of the 
display of this invention roughly. 

[Drawing 9] Drawing 9 is drawing showing another example of the 
configuration of the display of this invention roughly. 
[Description of Notations] 



1 CRT 

2 Image display section 

2a Viewing area 

2b Viewing area 

3 4 Liquid crystal cell 

6, 7, 8 . . . . Polarizing plate 

9 10 CRT scanning pattern 

11 12 Transparent electrode 

13 Opposite substrate electrode pattern 



14 CRT drive signal circuit 

15 Speed of response measurement sensor 

15a Sensor section 

16 Liquid crystal color shutter 

17 Shutter division drive signal frequency conversion circuit 

18 3X drive text field 

19 3X drive shutter field 

20 9X drive animation display field 

21 9X drive shutter field 

30 Liquid crystal color shutter 
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Tl^i. ^LT. l B B H 7)7-y+7^-3 0ll ^^ffl 
«i2 a. 2 bfc*f*GUfc««l la. lib fcS&ftLfc 
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